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3.The localization of mobile nodes
According to classic localization algorithm [9] , the information of three beacon nodes is necessary to locate theoretically in two dimensions. In this algorithm, when at least three beacon nodes are existed within communication range, we will select three nearest beacon nodes as target. And we will use RSSI or TOA to measure the distance 
(6) After transposition and sorting, we can conclude： AX B = 
According to least squares method, the following equation can be obtained：
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When only two beacon nodes are existed within the communication range, obviously above equations are made of two equations (4) calculated from the estimated location to the solution of equation. Obviously the solution nearer to the estimated location is correct, so the unique solution of current mobile node is obtained. When only one beacon node is existed within communication range, the classic localization algorithm does not work, rough localization result can be derived on the circumference which is taken current beacon node as the centre of a circle and is taken the measured distance using RSSI or TOA as the radius circle. But in this algorithm mentioned above, we can firstly use the orbit equation of motion model (1) and circle equation (4) jointly to obtain solution. Secondly we use the method compared between solution and estimated location far and near. Then we use a method similar to two beacon nodes algorithm to abandon one of solutions
4.The self-adapting adjustment for moving of nodes
We can derive current node location ( ) ( ) ( , )
, according to the estimation from the last time using motion model mentioned in part Ⅲ and we can derive measured location of one node according to the executive localization algorithm at current time. Now error between estimated value and measured location is calculated:
The threshold of localization error can be pre-set th E , the maximum interval of localization is set max T , and the minimum interval is set min T in algorithm. Their value is in line with upper and low limits of speed when mobile nodes move. Then the next interval of localization is:
In above equation, 1 ω and 2 ω are defined weighed value which can be adjusted to. The range of value is [0, 1].
When 1
ω is given by 0 and 2 ω is given by 1 and when interval exceeds error, the localization interval will be decreased to min T for adjusting the limit of interval. But when interval is less than error, the localization interval will be increased to max T . The definition of weighted value will make the localization interval changed so rapidly. When error is greater than threshold, the node power can be over consumed because of locating frequently, although convergence is the rapidest. But when error is less than threshold, the localization interval is set to max T all at once, the following response of mobile node will not be sensitive and motion model can not be updated promptly. It shows that 1 ω and 2 ω should be defined: 1 2 0.5
The purpose of doing that is to keep balance between convergence of speed and sensitivity to motion model. The weighted value is given like this to keep balance and regulated certainly according to the requirements of localization accuracy and power loss.
5.The calculation program
Now, we give the calculation program: The above conditions are substituted in algorithm. We can draw the following conclusions: Table Ⅱ shows the comparison of average performance of four dynamic localization algorithms on the same simulation condition, the number of simulation is 100 times. To guarantee the fairness of comparison, the number of localization is set close to 50 times as far as possible, when parameters are set in four localization algorithms.
The table Ⅱ shows that SALMN has the best performance no matter from the effectiveness of algorithm and the average error of localization, the second is MADRD. Although DVM is better than SFR, both of them are relatively Author name / Procedia Environmental Sciences 00 (2011) 000-000 poor totally. The result of simulation exactly falls in with theory analysis introduced above. The number can be located means the number of which can be calculated the location of mobile nodes using the algorithm. The effectiveness of algorithm means that the number can be located accounts for the proportion of total number of localization. The average error means the sum of many localization error averaged.
7.The conclusion
The above algorithm is one of self-adapting dynamic algorithms for the mobile nodes. The algorithm solved the problem of localization between only two beacon nodes and only one beacon node by creating motion model and assisting localization of mobile nodes. Because the algorithm uses dynamic localization interval, it can adapt to different motion status. It can not only increase the accuracy of localization, but also delay the survival of WSN and reduce power loss of localization under the condition of guaranteeing localization error. The estimation of the above motion model is relatively simple. If more factors are taken into account such as acceleration, non-linear motion, probability distribution of parameters in motion model etc, we will further put the estimation of motion model into shape to improve the accuracy of localization. This needs further research.
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